Activation of mu-opioid receptor induces expression of c-fos and junB via mitogen-activated protein kinase cascade.
Opioid-induced long-term functional alterations of the nervous system, such as tolerance, addiction, and dependence, conceivably involve changes in gene expression. The authors have previously reported that opioid receptors are functionally coupled to extracellular signal-regulated kinase, a class of the mitogen-activated protein kinase. To address whether activation of the opioid receptor induces changes in gene expression through the activation of extracellular signal-regulated kinase, the authors examined mu-opioid receptor (MOR)-induced immediate early gene expression. Chinese hamster ovary cells stably expressing MOR were used. Cells were stimulated by MOR agonists after 24-h serum starvation. Expression of c-fos and junB genes was analyzed by RNA blot hybridization. To explore the mechanism of MOR-mediated c-fos and junB expression, activity of a transcription factor, Elk-1, was assessed by reporter assay. Furthermore, to investigate the functional consequences of c-fos and junB induction, MOR-mediated formation of the functional transcription factor complex AP-1 was examined by reporter assay and electrophoretic mobility shift assay. Mu-opioid receptor activation induced c-fos and junB messenger RNAs, which were inhibited by pretreatment of the cells with pertussis toxin and PD98059, an inhibitor of extracellular signal-regulated kinase cascade. MOR stimulation elevated Elk-1-mediated transcriptional activity by about 10-fold. AP-1-mediated transcriptional activity was stimulated by MOR agonists by about twofold. Electrophoretic mobility shift assay revealed that AP-1 binding activity in the nuclear extract was elevated by MOR activation and further showed that products of c-fos and junB genes are involved in formation of AP-1 complex. Mu-opioid receptor activation induces c-fos and junB expression and elevates AP-1-mediated transcriptional activities via the mitogen-activated protein kinase cascade.